Soluble mediators of Immunity
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Cytokines produced by
macrophages cause dilation
of local small blood vessels

Leukocytes move to periphery
of blood vessel as a result of
increased expression of
adhesion molecules

Leukocytes extravasate at
site of infection

Blood clotting occurs in
the microvessels
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Figure 2-8 Immunobiology, 6/e.(© Garland Science 2005)
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Nomenclature of cytokines

' name abbreviation examples

" interleukins IL IL-1, IL-2 etc
interferons IFN IFNca, IFNB, IFNvy

" tumour necrosis factors TNF TNFa, TNFB

growth factors GF NGF, EGF

' colony stimulating factors ~ CSF M-CSF, G-CSF, GM-CSF

" chemokines . RANTES, MCP-1, MIP-1a

Fig. 7.2 The nomenclature of cytokines partly reflects their first-
described function and also the order of their discovery. There is
no single unified nomenclature, and individual cytokines may
belong to two groups, e.g. the chemokine interleukin-8 (IL-8).



A basic model for cytokine action
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Fig. 7.8 A simple model for cytokine activation of a cell is shown.
Cytokine binds to its receptor on the cells and induces
dimerization or polymerization of receptor polypeptides at the cell
surface. This causes activation of intracellular signalling pathways
(e.g. kinase cascades), resulting in the production of active
transcription factors which migrate to the nucleus and bind to the
promotor or enhancer regions of genes induced by that cytokine.
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TNF ¢ a cytokine with many functions
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'Local infection with
Gram-negative bacteria

Systemic infection with
Gram-negative bacteria (sepsis)

Macrophages activated to secrete
TNF-« in the tissue

Macrophages activated in the liver
and spleen secrete TNF-« into
the bloodstream
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lymphocyte migration into tissue.
Increased platelet adhesion to blood
vessel wall

A
Systemic edema causing decreased
blood volume, hypoproteinemia, and
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Decreased blood volume causes
collapse of vessels

Phagocytosis of bacteria. Local
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drain to local lymph node
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multiple organ failure
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Figure 2-45 Immunobiology, 6/e. (© Garland Science 2005)
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Activated macrophages secrete
a range of cytokines
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Figure 2-46 Immunobiology, 6/e. (© Garland Science 2005)




Bacteria induce macrophages to produce
IL-6, which acts on hepatocytes to induce
synthesis of acute-phase proteins
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Differentiation of CD4* TH cells
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Fig. 7.12 The diagram illustrates the differentiation of murine TH
cells into subsets with distinctive patterns of cytokine release.
IL-12, IFNy and TGFB favour differentiation of TH1 cells and IL-4
favours TH2 cells. The cytokine patierns influence the effector
functions that are activated.
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Selection of effector mechanisms by TH1 and TH2 cells

inhibits
proliferation

inhibits
production
IL-10

IFN-~y

macrophage eosinophil
activation mast cell

antibody, A
including IgE 2;

Fig. 7.13 Not only does their cytokine output drive different

effector pathways, but TH1 cells tend to switch off TH2 cells, and
vice versa.
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Figure 2-49 Immunobiology, 6/e. (© Garland Science 2005)
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Figure 1-27 Immunobiology, 6/e. (© Garland Science 2005)
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Virus-infected cell
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Figure 1-25 Immunobiology, 6/e. (© Garland Science 2005)
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Local infection,
penetration of epithelium

'

Adherence to epithelium Local infection of tissues||  Adaptive immunity

Iv
T

:N1II0'NN NAIANN NINIYNN

N'RN NIDIYN W' 07197 NO12) N'WALN NDIYNN D"YALVN DMIONNA T ITN? N'7¥N |AINS
N'XTII09IN ,D'7UNN N7V ,N'¥NT91'R ,0''71ND1 D'ZIV'Y NYION ,NNY7] .DNminl
J'0OTRN NDIYNT [A'0IX NAXAI ,NNIPA N9N'7 NVIZAY NYIIN .ATIV'XIARSI

.D'Op71010'XI D'V"'ON T 'xn ,0'2'7210'X ,0'17TA1] RN N'KN NAIN GNMAMOTN NAIAN

owronn T -0 RN T %Y DARSINEN W N7Y9N NIAPYAl DTN 0T N2 Ny



Innate immunigy
(Immediate
(-4 hours|

Early Induced
response

response
(ate: 596 hours)

(early. 4-06 hours)

Adaptive immune

Infection

Ifection

Recogniion by
reormed,
10nS ecmc eﬁectors

Recogniion o
Infection i}mwrobual associated

molecular paferns

Figure 21 Immunobiology /e (© Garland Science 2005)

Removal of
£ P i ectious agent

" flmmation |
recrment and
acfivation o
| efectorcell |

)

-~

(

Removal of
Infetious agen

Trangportof Recogniion |, Clonal expansion
antigento by nave ) anddferentaion
mohodorgans [ BendTeells {1 to efectorcel

Removal
i
nfetious agent




:NIDYNN 'NY 7¥ na71iwna ni'yon
NT72N N>wnn N7wsn? o TN A Ao
N7NN NNNONN X71 X INT IN D'Y219N 72U nTTAYN MY DN 2Na

NNONN X7 72'971 N'A'YOTRN NDIWNN N7YON7 N7 AM NI'R NN 17X D"pPNa
10'N |N2'T N'NIApPYa

— NA721IvUN NI7'vo NKX? .N7591IM NV TN NOIWNANI N7NN NN ,X71 NT'NA
210'N |ND'T AIXRWIL,AN7NN N7'NNn

,'10'NN |IND'TN 1NN N'9'YO0N NDIYNN N7Y9IN L|AIND INIX AIY YTINE TN
7' NNONN X7 12D 770 NTA — AN X NINNN AT OY TINA NN DNNSNN
.N7nn



